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Recommendation ITU-T Y.4485

Requirements and reference architecture of smart education

Summary

Recommendation ITU-T Y.4485 specifies requirements and reference architecture of smart education
to support loT-based education services, devices and management.

This Recommendation provides concepts, features and technical challenges of smart education
requirements, reference architecture and common capabilities of the smart education different layers.

History
Edition Recommendation  Approval  Study Group Unique ID*

1.0  ITU-T Y.4485 2023-03-28 20 11.1002/1000/15484
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Internet of things (loT), reference architecture, requirements, smart education, smart education cloud
platform (SECP).

™ To access the Recommendation, type the URL http://handle.itu.int/ in the address field of your web
browser, followed by the Recommendation's unique ID. For example, http://handle.itu.int/11.1002/1000/
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FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
telecommunications, information and communication technologies (ICTs). The ITU Telecommunication
Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical,
operating and tariff questions and issuing Recommendations on them with a view to standardizing
telecommunications on a worldwide basis.

The World Telecommunication Standardization Assembly (WTSA), which meets every four years, establishes
the topics for study by the ITU-T study groups which, in turn, produce Recommendations on these topics.

The approval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution 1.

In some areas of information technology which fall within ITU-T's purview, the necessary standards are
prepared on a collaborative basis with 1SO and IEC.

NOTE

In this Recommendation, the expression "Administration” is used for conciseness to indicate both a
telecommunication administration and a recognized operating agency.

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain
mandatory provisions (to ensure, e.g., interoperability or applicability) and compliance with the
Recommendation is achieved when all of these mandatory provisions are met. The words "shall" or some other
obligatory language such as "must™ and the negative equivalents are used to express requirements. The use of
such words does not suggest that compliance with the Recommendation is required of any party.

INTELLECTUAL PROPERTY RIGHTS

ITU draws attention to the possibility that the practice or implementation of this Recommendation may involve
the use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence, validity or
applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others outside of
the Recommendation development process.

As of the date of approval of this Recommendation, ITU had not received notice of intellectual property,
protected by patents/software copyrights, which may be required to implement this Recommendation.
However, implementers are cautioned that this may not represent the latest information and are therefore
strongly urged to consult the appropriate ITU-T databases available via the ITU-T website at
http://www.itu.int/ITU-T/ipr/.

© ITU 2023

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the prior
written permission of ITU.
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Recommendation ITU-T Y.4485

Requirements and reference architecture of smart education

1 Scope

This Recommendation specifies requirements and reference architecture of smart education to
support loT-based education services, devices and management.

The scope of this Recommendation includes:

- Concept, features and technical challenges of smart education;
- Requirements of smart education;

- Reference architecture of smart education;

— Common capabilities of smart education.

2 References

The following ITU-T Recommendations and other references contain provisions which, through
reference in this text, constitute provisions of this Recommendation. At the time of publication, the
editions indicated were valid. All Recommendations and other references are subject to revision;
users of this Recommendation are therefore encouraged to investigate the possibility of applying the
most recent edition of the Recommendations and other references listed below. A list of the currently
valid ITU-T Recommendations is regularly published. The reference to a document within this
Recommendation does not give it, as a stand-alone document, the status of a Recommendation.

[ITU-T Y.4000] Recommendation ITU-T Y.4000/Y.2060 (2012), Overview of the Internet of
things.

[ITU-T Y.4101] Recommendation ITU-T Y.4101/Y.2067 (2017), Common requirements and
capabilities of a gateway for Internet of things applications.

3 Definitions

3.1 Terms defined elsewhere
This Recommendation uses the following terms defined elsewhere:

3.1.1 application [b-ITU-T Y.2091]: A structured set of capabilities, which provide value-added
functionality supported by one or more services, which may be supported by an API interface.

3.1.2 device [ITU-T Y.4000]: With regard to the Internet of things, this is a piece of equipment
with the mandatory capabilities of communication and the optional capabilities of sensing, actuation,
data capture, data storage and data processing.

3.1.3 gateway [ITU-T Y.4101]: A unit in the Internet of things which interconnects the devices
with the communication networks. It performs the necessary translation between the protocols used
in the communication networks and those used by devices.

3.1.4 Internetof things (1oT) [ITU-T Y.4000]: A global infrastructure for the information society,
enabling advanced services by interconnecting (physical and virtual) things based on existing and
evolving interoperable information and communication technologies.

3.2 Terms defined in this Recommendation
This Recommendation defines the following term:
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3.21

smart education: An Internet of things (loT)-based educational framework for an enhanced

learning experience, improved teaching efficiency, and high content adaptability to provide
digitalized, interactive and intelligent services with ubiquitous connectivity.

4

Abbreviations and acronyms

This Recommendation uses the following abbreviations and acronyms:

3G
4G
5G
API
AR
BFB
CO2
DDM
DRM
GNSS
laaS
ICm
ICT
loT
MIS
OnL
PM
PaaS
SaaS
SECP
TaL
VR
WIFI

5

Third Generation

Fourth Generation

Fifth Generation

Application Programming Interface
Augmented Reality

Biological Feedback

Carbon Dioxide

Digital Dynamic Modulation
Digital Rights Management
Global Navigation Satellite System
Infrastructure-as-a-Service
Interactive Classroom

Information Communication Technology
Internet of Things

Management Information System
Online Learning

Particulate Matter
Platform-as-a-Service
Software-as-a-Service

Smart Education Cloud Platform
Teaching and Learning

Virtual Reality

Wireless Fidelity

Conventions

The following conventions are used in this Recommendation:

2

The keywords "is required to" indicate a requirement which must be strictly followed and
from which no deviation is permitted, if conformance to this Recommendation is to be
claimed.

The keywords "is recommended” indicate a requirement which is recommended but which
is not absolutely required. Thus, this requirement need not be present to claim conformance.
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6 Introduction to smart education

Traditional education system with teacher-centred, book-centred, and classroom-centred teaching
mode often leads to a situation where students engage only in one-way interaction and passively
receive one-size-fits-all teaching with little or no feedback.

Along with information communication technology (ICT) development and its usage, more and more
digitalized facilities are used in classrooms for teaching and learning purposes. Many educational
institutions build high-speed and broadband campus networks to support school management and
services. Digitalized teaching resources and online educational resources also emerge rapidly.

Most of these applications realize the digitalization of learning materials and networking of specific
teaching and learning (TaL) environments, which has improved teaching and learning efficiency to a
certain extent.

However, there are still many technical problems to be solved. Students are not able to study anytime
and anywhere. Students learning experience in classrooms might be poor because of the lack of real-
time interaction. Additionally, educational resources and data are distributed in isolation and cannot
be shared. It is difficult for students to get personalized resources based on their individual needs and
learning preferences, and for teachers to collaboratively conduct teaching research and improve
teaching efficiency, as well as for school administrators to make data-driven evaluations of teaching
quality and data-informed decisions on school management.

With the development and usage of the Internet of things (IoT) and other ICTs in the process of
educating, loT-based learning environment improves the perception and experiences of students, as
well as the interaction between teachers and students. Students benefit from highly individualized
learning experiences since education-related information can be integrated into the database on the
cloud and shared with users at anytime and anywhere.

Smart education is an innovative educational framework based on digital solutions such as 10T, big
data and cloud technologies for an enhanced learning experience, improved teaching efficiency, and
high content adaptability.

Smart education aims at eliminating the pitfalls in the traditional education system and improving the
perception and learning experiences of students as well as in the meaningful interaction between
students and teachers.
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